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Effect of Bifidobacterial adhesin on lipopolysaccharide- and H,0,-induced proliferation and
apoptosis of intestinal epithelial cells in vitro

ZHONG Shi-shun, ZHANG Zhen-shu, WANG Ji-de, LAI Zhuo-sheng, PAN Ling-jia

Institute for Digestive Diseases of PLA, Nanfang Hospital, First Military Medical University, Guangzhou 510515, China

Abstract: Objective To study the effect of Bifidobacterial adhesin on proliferation and apoptosis of intestinal epithelial cell
induced by lypopolysaccharide (LPS) and H,O, in vitro. Methods With *H-TdR incorporation method, flow cytometry and
fluorochrome staining, the proliferation and apoptosis of intestinal epithelial cells induced by LPS and H,O, in vitro were stud-
ied. Results LPS at the dose of 100 pg/L effectively stimulated the proliferation and apoptosis of cells, whereas H,O, at the
dose of 200 wmol/L obviously restrained the proliferative ability while enhanced the apoptosis of the cells. Fluorochrome
staining showed cell shrinkage, nuclear condensation and fragmentation under microscope. After treatment with Bifidobacterial
adhesin, the cell proliferation and apoptosis decreased significantly in LPS group, and in H,0, group, cell apoptosis was signifi-
cantly decreased. Conclusions Bifidobacterial adhesin can protect intestinal epithelial cells from the damage by LPS and
H,0,, and maintain the balance between the proliferation and apoptosis of the cells.

Key words: Bifidobacterial; adhesin; liposaccharide; hydrogen peroxide; epithelial cellmetabolism metabolism; cell prolifera-
tion/drug effects; cell apoptosis/drug effects

, 1027  (Bifidobacterium adoles-

o centis 1027, B. ado 1027) . , API-
1997 20A TAB ( )
16 000 , ° Lovo )
(EPEC) RPMI 1640 ,37 C.5% CO, s
(ETEC) 31 . SH-TdR
Fujiwara 1999 o Annexin V-FITC
52 000 o Biovision o LPS:E.coli.O111.B4(Sigma )o
, 1.2
, o 1.2.1
H-TdR . ) ,
, LPS , 37C 48 h
H,0, Lovo o , ,Superdex75 ,Q-
Sepharose FF , ,
1 16 000, ,

11 1.2.2 *H-TdR 7
:2003-12-07 ;LPS(100 pg/L)  H,0,(200 wmol/L)
Supported.byNatural Science Foundati:): Liﬁia)ngdong Province(010621) ; (1.5.10,20,30 p.g/ml)+(LPS

(1969-), , H0,) . , 5%

, :020-61641544 ,E-mail: zss@fimmu.com RPMI 1640 1x10%ml s 96



3 , H,0, - 265 -
, 0.1 ml, 6 o 3h 2 H,0,
,37 C 12h Ipci *H-TdR, (wss)
4h 5 Tab.2 Effects of Bifidobacterial adhesin on intestinal
, , epithelial cell proliferation inhibited by H,0, in vitro
2 ml , (Beckman LS6500) (MeanSD)
Group DPM
(DPM) Control 31 362.46+2 809.89
123 . H0; (200 wmol/L) 9503.53+1 461.95*
. H,0, (200 pmol/L) +adhesion (1 pg/ml) 12 395.55+2 012.25"
) 1xBind- H.0; (200 pmol/L) +adhesion (5 pg/ml) 17 646.02+1 650.42%
ing Buffer 500 pl, Annexin V-FITC 5 ul  PI5 ul, H,0, (200 pmol/L) +adhesion (10 pg/ml) 24 277.81x2 659.85"

5 min, (FACS-420,USA)
488 nm , 5000 o
124 ¢ !
R LPS H,0,(12h)

) o 5 min ,

1.3
SPSS10.0 ,
(the least signifi-
cant difference, LSD) , t ,
P<0.05 o
2
2.1 *H-TdR
SH-TdR ,100 pg /L LPS
LPS )
, C 1o
200 pmol/L H,O,
’ HZOZ
( 2),
2.2 (1
(4.40+0.52)% ,LPS
1 LPS

(a%s)
Tab.1 Effects of Bifidobacterial adhesin on intestinal
epithelial cell proliferation induced by LPS in vitro

(Mean=SD)
Group DPM
Control 31459.74+2 398.40
LPS(100 pg/L) 57 309.75+9 376.96*

51 754.95+6 819.52"
44 013.64+3 647.42%
40 010.88+2 048.16™

LPS(100 pg /L)
LPS(100 pg /L)
LPS(100 pg /L)

+adhesion( 1 pg/ml)
+adhesion( 5 pg/ml)
+adhesion( 10 pg/ml)
LPS(100 pg/L) +adhesion (20 pg/ml) 35 017.16+2 054.71
LPS(100 pg/L) +adhesion(30 pg/ml) 31 872.79+1 340.57#

DPM: Disintegration per minute; *P<0.01 vs control group;
“P>0.05, “P<0.01 vs LPS group

H,0, (200 pmol/L) +adhesion (20 pg/ml) 28 562.22+2 598.55*
H,0, (200 pmol/L) ~+adhesion (30 wg/ml) 32 829.80+2 468.40%
*P<0.01 vs control group; “P<0.05, #*P<0.01 vs H,0, group
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Fig.1 Apoptosis of cells detected by flow cytometry
Panels C and D display significantly decreased cell apoptosis (4

regions) in comparison with panels A and B.
A: LPS group; B: H,O group; C: LPS and adhesin group; D: H,0,
and adhesin group
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Tab.3 Effect of purified adhesin of B. ado 1027 on
apoptosis of intestinal epithelial cell induced by LPS
in vitro (Mean=SD)

Group Rate of apoptosis (%)
Control 4.40+0.52
LPS(100 pg /L) 14.63+0.57*
LPS(100 pg/L) +adhesin(1 wg/ml) 11.93+1.19%
LPS(100 pg/L) +adhesin(5 pg/ml) 9.2+0.79%
LPS(100 pg/L) +adhesin(10 pg/ml) 7.40+0.85"
LPS(100 pg/L) +adhesin(20 pg/ml) 5.38+0.60%
LPS(100 pg/L) +adhesin(30 pg/ml) 5.48+0.83"

*P<(.01 vs control; “P>0.05,%P<0.01 vs LPS
group; B. ado: Bifidobaclerium adolescantis
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Tab.4 Effect of purified adhesin of B. ado 1027 on
intestinal epithelial cell apoptosis induced by H,0,

in vitro (Mean=SD)

Group

Control

H,0, 100 pg /L
H,0, 100 pg/L
H,0, 100 pg/L
H,0, 100 pg /L
H,0, 100 pg /L
H,0, 100 pg/L

+adhesin 1 pg/ml
+adhesin 5 pg/ml
+adhesin 10 pg/ml
+adhesin 20 pg/ml
+adhesin 30 pg/ml

Rate of apoptosis (%)

4.40+0.52
23.28+0.68*
21.13£1.3"
14.83+0.80"
7.63+0.627
6.18£0.71%
4.75+0.62%

*P<0.01 vs control; “P<0.05, “P<0.01 »s H,0,
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Fig.2 Fluorochrome staining of the cells treated with LPS, showing cell shrinkage and nuclear

condensation (Original magnification: x400)
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Fig.3 Fluorochrome staining of cells treated with LPS and adhesin, showing homogenous density of the

cell nuclei (Original magnification: x400)
: X400) .
Fig.4 Fluorochrome staining of H,O,-treated cells (Original magnification: x400)
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Nuclear condensation and formation of fragment are shown.
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Fig.5 Fluorochrome staining of H,O,- and adhesin-

treated cells, showing significant decrease of
apoptotic cells (Original magnification: x400)
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